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Comparison of the two genomes shows that the Cms genome has undergone 
extensive rearrangement since speciation due to recombination between ISs. 
Some pseudogenes are due to IS insertions though many have been created by 
other mechanisms. Furthermore, each proteome contains a significant pro-
portion of unique genes. 
 
Pathogenicity strategies in the gall-forming bacterium Rhodococcus 
fascians. I. Francis, I. Pertry, S. Depuydt, E. Stes, M. Holsters, and D. 
VEREECKE. University of Ghent, Ghent, BE. Phytopathology 96:S135. 
The Gram-positive phytopathogen R. fascians belongs to the mycolic acid 
containing genera of the Actinomycetales, and is able to affect the 
development of its host in a very characteristic manner. Shooty neoplastic 
outgrowths are induced through the activation of existing meristems combined 
with a repeated de novo meristem formation. This pathogen has been studied 
because of its negative impact on horticultural crops, and is currently a 
reemerging threat to the ornamentals industry. Rhodococcus fascians initially 
follows an epiphytic lifestyle, but eventually the bacteria actively penetrate 
the plant tissues and establish an intercellular population. The pathogenic 
capacity of R. fascians is attributed to the secretion of potent morphogens and 
to the disturbance of the hormone balance of the plant. Although the bacterial 
chromosome plays an important role in the adaptation to the endophytic life 
style and in equilibrating the infection process, the main virulence determi-
nants reside on a 200 kb linear plasmid (pFi). Sequence analysis of pFi 
uncovered an extensive synteny with linear plasmids from other Actino-
mycetes and revealed several putative virulence factors that will be subjected 
to functional analysis. 
 
Streptomyces scabies: What makes a good streptomycete go bad? M. 
JOSHI (1), E. Johnson (1), R. Seipke (1), S. Moll (1), S. Bentley (2), and R. 
Loria (1). (1) Cornell University, Ithaca, NY, USA; (2) Wellcome Trust 
Sanger Institute, Hinxton, UK. Phytopathology 96:S135. 
Among the multitude of soil-inhabiting, saprophytic Streptomyces species are 
a growing number of plant pathogens that cause economically important 
diseases, including potato scab. Streptomyces scabies is the dominant 
pathogenic species world-wide. The genome of S. scabies 87-22 has been 
sequenced by the Wellcome Trust Sanger Institute; it exists as one linear 10.1 
Mb chromosome with a G+C content of 71.45%. Glimmer 3.0 predicts > 
9,100 ORFs in the genome, placing S. scabies at the top of the size range for 
known procaryotic genomes. There is significant synteny with the genomes of 
the nonpathogens S. coelicolor and S. avermitilis genomes, especially in the 
central portion of the chromosomes. In the potato scab pathogen S. 
turgidiscabies, virulence genes are in a pathogenicity island (stPAI) that is 
transferred to other Streptomyces species on a contiguous 660 kb DNA 
fragment. The stPAI exists in S. scabies 87-22, but has undergone significant 
rearrangement. Clusters of known virulence loci are located on each arm of 
the chromosome at 3.6 Mb and at 8.5 Mb, but preliminary bioinformatic 
analysis suggests additional virulence loci exist in the genome. Proximity of a 
bacA homolog to the nec1 locus suggests that the mobilization mechanism in 
S. scabies 87-22 and S. turgidiscabies is conserved, though it is no longer 
functional in the sequenced strain. 
 
Exploring the foodborne pathogen Listeria monocytogenes as a model 
organism to probe the molecular evolution and population structure  
of environmental pathogens. K. NIGHTINGALE, R. Nielsen, and M. 
Wiedmann. Cornell University, Ithaca, NY, USA. Phytopathology 96:S135. 
Listeria monocytogenes is a facultative intracellular pathogen that may cause 
severe invasive infections in humans and more than 40 species of animals. 
This pathogen also is commonly isolated from environmental sources (e.g., 
soil, surface water, vegetation, manure) and from foods. Partial sequencing of 
four housekeeping (gap, prs, purM and ribC), one stress-response (sigB), and 
two virulence (actA and inlA) genes was completed for 120 L. monocytogenes 
isolates from human and animal listeriosis cases, and from foods. Results 
from evolutionary analyses showed that L. monocytogenes is a diverse species 
that contains at least two distinct species-like phylogenetic lineages (I and II). 
Horizontal gene transfer and positive selection appear to have contributed to 
the evolution of L. monocytogenes and the diversification of these two 
lineages. Lineage I is a highly clonal lineage and is overrepresented by 
isolates from human clinical cases, while lineage II is much more genetically 
diverse and includes subtypes that are commonly isolated from foods but 
rarely linked to human disease. We developed a novel statistical approach for 
unbiased identification of clades within a particular phylogeny that are 
significantly associated with different source populations in order to assess the 
level of niche adaptation. These analyses showed that L. monocytogenes 
includes both host- and environmentally-adapted clonal groups that were also 
supported by epidemiology and virulence phenotype data. 
 
Living with genome instability, the adaptation of phytoplasmas to diverse 
environments of their insect and plant hosts. S. A. Hogenhout. The Ohio 
State University-OARDC, Wooster, OH, USA. Phytopathology 96:S135. 
Phytoplasma are pathogens of hundreds of agronomically important plants 
worldwide. They are transmitted to plants by sap-feeding homopteran insects. 
The long-term goal of my lab is to understand how phytoplasmas invade and 
effectively manipulate plants and insects. The ~723-kb genome of aster 
yellows phytoplasma strain witches’ broom (AY-WB) was completely se-
quenced and fully annotated, and compared to the onion yellows phytoplasma 
strain M (OY-M) genome. Both phytoplasmas have many repeated DNAs that 
are organized in ~20 kb potential mobile units (PMUs). The AY-WB genome 
is ~154 kb smaller than that of OY-M, primarily because of fewer PMUs. 
PMUs contain genes for DNA recombination and replication proteins. 
Further, they encode specialized sigma factors, membrane proteins, and 
secreted proteins suggesting involvement in virulence. The AY-WB chromo-
some contains at least four PMUs with similar gene organizations. One of the 
AY-WB PMUs, PMU1, was investigated further. PMU1 is flanked by 
insertion sequences (ISs) and large inverted repeats. Experimental data 
showed that the AY-WB genome contains linear and circular forms of PMU1, 
and that the inverted repeats and ISs are involved in the circularization 
process. Phytoplasmas have small genomes and are clearly under pressure for 
genome minimization. Hence, the occurrence of many PMUs that vary in 
number among phytoplasmas is significant. PMUs could be involved in the 
creation of variability, allowing adjustment to the diverse environments in 
plants and insects. 
 
Functional Genomics Meets Bacterial Diseases,  
Part III: Xanthomonas and Xylella Genomics 
Xanthomonas: The pathogen. F. J. Louws. Dept. Plant Pathology, North 
Carolina State University. Phytopathology 96:S135. 
Xanthomonads are epiphytes or pathogens associated with over 120 
monocotyledonous and 260 dicotyledonous plant species and cause worldwide 
losses to food, feed, fiber and ornamental crops. Xanthomonads cause spots, 
cankers or streaks on foliage, fruit and stems and some incite wilt, hyperplasia 
or rot symptoms. Inoculum persistence and spread is commonly mediated via 
seed, vegetative propagated materials, or other host tissue and survival in soil 
or water tends to be short. Over 140 strains have been classified based on 
distinctive pathogenicity on one or more host plants. The genus represents one 
of the most comprehensive efforts in bacterial polyphasic taxonomy resulting 
in dynamic classification frameworks and nomenclature. Diversity analysis 
using molecular tools has provided insight concerning the structure and 
dynamics of several prominent populations. Disease management tactics 
include prevention (use of disease free seed or plant tissue complemented with 
detection and diagnostic protocols), cultural tactics, host resistance, bacteri-
cides, and biological control. Many tactics are short lived due to rapid 
population shifts in response to e.g. deployment of host resistance genes or 
acquisition of resistance to copper or antibiotics. Xanthomonads are of 
immense economic importance and provide a model for advanced studies in 
plant pathology. 
 
Functional genomics of Xanthomonas campestris pv. vesicatoria. U. 
BONAS, F. Thieme, D. Büttner, and R. Koebnik. Martin-Luther-University 
Halle-Wittenberg, Institute of Genetics, 06099 Halle, Germany. Phyto-
pathology 96:S135. 
Pathogenicity of X. campestris pv. vesicatoria (Xcv), the causal agent of 
bacterial spot disease on pepper and tomato plants, depends on a type III 
secretion (TTS) system which translocates more than 20 bacterial effector 
proteins into the plant cell. The TTS system is encoded by plant-inducible hrp 
(hypersensitive reaction and pathogenicity) genes which are clustered in a 33–
kb pathogenicity island on the bacterial chromosome. hrp mutants are unable 
to cause disease and to induce a hypersensitive reaction in resistant plants. To 
identify new virulence factors the genomic sequence of Xcv strain 85-10 was 
determined. Putative plant-inducible (PIP) regulons were identified based on 
conserved promoter elements and confirmed by functional genomics. Based 
on iterative discriminant analysis which predicts regions of anomalous G+C 
content, dinucleotide frequency and codon usage, we predict novel candi- 
date virulence factors. Examples include type III-secreted effector  
proteins, adhesins, secreted hydrolytic enzymes, and strain-specific lipopoly-
